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S (57) Abstract: There arc provided a multi-carrier transmission device, a multi-carrier reception device, and a multi^arrier radio 
communication metiiod capable of improving tfie throughput of the entire multi-carrier radio conmiunication system. According to 
O a reception SNR value for all the sub-carriers 1 to 4 of users 1 to 4 in the reception SNR table created, the number U(n) of users who 
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can use the sub-canier is calculated. The sub-carrier n* which can be used by the minimum number of users U(n) is searched. In the 
searched sub-canio^ n* which can be used by the minimum number of users U(n), the user k* having the maximum reception SNR 
value is searched. The sub-carrier n* is assigned to the user k*. 
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5 

10 ^^mm 

-^/k^^^ y T^P;^S;(D— O-^^S O F DM (orthogonal Pre 
quency Division Multiplexing) ^fljffl bfciillS-^/^^^ — if O F DM^/ 

NFOSNR (Signal to Noise Ratio) ^^:£<3V^T. — if J-il^ 
^<?5i^::^^^ y TSrfiJ!? ^TTs y T JCIMC S (Modulation C 

oding Schemes) ^M^-t ^ t^^ ^ ^"r J^X ^ ^ o "S^-n ^^(DMJ^^-^ 

C-CDMA^^O-ltf^J , if^et^ TECHNICAL REPORT OF lEICE. SST 
2000-127, A-P2000-261 RCS2000-261, MW2000-252 (2001-03) , pp. 105-110 

25 ;fc33, la 1 3 l::*3V>T> ^li#<^^$P5^:a5^— i^k (k = l~4) 

^i^:^=3r-Y y T n (n=i~4) ^31?^^- 5 s N R ( d B ) ^mV. 
a#<03?«JlH5^^5^Jffl'^tei^::^^^lJT^ (s (k) . k = i~4) . 
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5>dS5flJfflBrtg^— (U (n) , n=l'-4) ^Sr^-fo 

^-fs mii±. ^mSNR^ (SNR (dB) ) 3-— lf<DflJffi'SII6 

(s (k) ) mm'^m=^—^m (u (n) ) t(Dmm 

Sr^UT*5!3. 4o<^)f-:/=¥-r y r (n = i~4) :0S4Aocx-if (k = 

m'^m^j:-^:f^t V T^^mv. mm'^m=^—^^u (n) f*. ^■^:f^ 

^ y r l~4^^:^3v^-cm^la!a (istj^. 'Baj;^f*s ber=io-=* 
10 ) ^^s-r^^msNRiit^^ 1 . 5 dBU±t\.. m^&>n&^T<o^^s 

yT3 (U (3) =2) \Z.^ni-^t. 1f2 (k=2) <Df^JfflRrtg1^ 

>^=¥-ryT^ (s (2) =3) 3— -tf4 (k = 4) (om^'^M'^':^^ 

15 y Tl^ (S (4) =4) J: «3 /^$V^OT^ i?-ydr^ y T 3 ^3- — if 2 

^v^■e^ 0 1 ^^:*5V^T1^:/^■Y y T 3 5|r^— if 2 icfij t) ^Tfc(Z5-Cx 1^ 
y T 3 <?5#^ — if J^:^-t-5^lt S NR^^ roj Jdb. !^fctC^IJffl 

Hitg^'.ef-^'^-v y T^s (k) :Rtj«:3^-ifi^u (n) ^Mmi^tcv^M^m 

20 2 j;:^-t-o 

^Srif^^^Y y T<Z)fiJt) ^T^::^ — if 2(7>2^ (k = 2, n = 2) ^ (k 
= 2. n = 4) tJl^^-rSo 

25 rom-^> 2ii^^goif:;^df^ y ro^Jffl^tg^-if^fiu (2) =u ( 

4) =4i:#bV^O-e^ ^^Jrim (k = 2, n=2) iCjfe^b. if^^'^f 
^ y T 2 Sr^— If 2 lJ:iiJ!5 ^TSo 



wo 2004/068758 



3 



PCT/JP2004/000692 



y T 2 <D^3-— if ici^-rs^fSSNR-iit^ roj \^\^^ l^it.\zMf^'^ 
y rms (k) jSit;«^-if^u (n) ^^ffi Lfc^^B^ia 3 

5 EI31J:*5V>-C> rL-if 2<Z)^iifflpItgf-":^^^ y r^f*s (2) =ii:^ 

0 3^;l*5V^■ri^•:^=35.^yT4t>^-if 2lc:fiJi9^Tfci(Z)-e. 

tg^^jiif:/^-^ y T^S (k) SCty^^^-^mi (n) ^^ffl-rSJi^ ^oVS: 
10 if:/=3f-ryTlJ*. ^-ifi> 3. 4:$s^JffiBItMi^>^^'Vy rigcs (1) 
= S (3) =S (4) =l>&(Z)-e. M^l-=^-if 1 (-#J«5 ^TSo 
jg^j-<^^_^f i^4i-^>f-;5if::fdr^y r i ~ 4 ofij !? ^-C^$;^Sr^ i 
i:. 0 4J;i^i-J: o \^ti:^ (O : -^ffl, x : „ ■r3^j^*>*>^ - 

oif>^^^ y rSiJ^:^^-Cfi> :^^nf*fiiffl^tg^-l^*^u (n) 
15 $v>if:/=2^^ y TjO^bfiJffi^lgf-^^-v y T^s (k) :^s^i?:^^v^3--if 

id?) ^Te)tt63&5, &.mtmm-^m-^zf^^ V rms (k) 3&s/>/^v^^- 

ECHNICAL REPORT OF lEICE. DSP2002-174, SAT2002-124, RCS2002-243(2003- 
01), pp. 83-88 

iioigf&ify^-Y y Tm^:^^X'n. m 5 i;:^i-:7n-'5^-Y- b<DJ: 9 
25 -^-r. ;:^x?/:7'S 1 0 1 -Cfi, ^n.-if(^)it3T. ^^Jffl^tg'^ci^::^=3e^■1r 
y T^;65ft/h(0^~if k Sr^oltttJb. ^^T^iyrs 1 0 2T-ti. 

-if k©^fJffl-5Tlgjfeif>^^^ y T<D«t'j&=>bfiJ^^te''^^-1fm:65^^h<^i^ 
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^ U T 3 :Sr^— if 2 lJ:fiJ«9 ^T-CV^5/6^ 1?-:/'3r"Y P T 3 if 
10 2(DS<tSNR^f* r4. 9dBj "T^fc <!) . ^ — if 4 (D^ft S N R#[ Fl 
0. 9dBj J: ?)/^^V^fci?>. i^:/de^|;T3^:3--if 4jCfiJi9^XSi 

m^^^xmmmm^no-^/i-'^^^v rmirmmxh^x, ^=^-^(o^m 
-if^;^5/^;•^iv^i^y^^ y rs^^^R■rs^^#^i:^ ^ibj^^^^i- J; 
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o 
o 

'^<Dm^%i^m\^^xmmmm-^rT0'^7^^^^ y rinm^etcisitS'^/w 
T^'^^ y Tit. %^'^-:f^^ y T<z)fijt) ^-cjisr^T'fcSBuiB^jfflnTfg^— 
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IS 5^ ^ Hlfei- s ^ * ^ <^ 



wo 2004/0687S8 PCT/JP2004/000692 



5 0 0 1*^ ^miasi oi-i~ioi -N. mMM^—v^^^ ( i f f t 

) gpi 0 2. ^—V-^l^^—y^/l^ (G I) WAUl 0 3. i^^tRFgpi 0 

4. m^im^mT:y'ri- 1 o 5. ^{fR F§p i o 6 . mm^unwm^mn 
10 7. f-y^'af^^ y r/isgp;^^fij^«!fa§B i o 8S.t;«fJ^i^^iBtigp i 

5) 2 0 Ofi. i^l^ft^^mri^X-^ 2 0 1. ^{tRF§|5 2 0 2. ;(f- 

(GI) |^*$|$2 0 3. i^ji^'— y^^m (FFT) §15 2 0 4 

. 0.5. ^^b:^2 0 mi§iH52 0 7-1-2 o 7-n 

, u/uxiyv r^um^ (pys) gp2 0 8. -^zf^^vTRxjiimm:^ 

101 — l~l0l-Nf*. 5^^-^^fa^t6Sr^bs -PlI 

^^-^-di^ 1 / 2 (Z) 6 4 Q AM (Quadrature Amplitude Modulation 
20 ) , 1 6 QAM, QPSK (Quadrature Phase Shift Keying) , BPS 
K (Binary Phase Shift Keying) i: o fc^^:^^Sr^ffli-So 
101-l~101-Nfi. fiJ^j^miBlt^lS 10 9 t^lB1t$ttyh^-if 1 

$P 1 0 83&^bA;^$n5^P:^^#J«3 ^T'lf^r p , n=l, 2, • • 

25 •, NtcS<5VNT. if l~K<7)i||fHt#<^^P:^^^^5eL'> 

— if 1 ~K(^il^ftif^^^l^ UT^^ft-§-x 1, xg, • • Xn^IF 

FTgpi 0 2\cm:fj't^o 
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iFFTia5io2f*, ioi-i~ioi -N;o^e>A:^$ns# 

1 0 4l3:ttj;^-rSo 

i^if R F (Radio Frequency) 1 0 4 {i^ G I #A$P 10 3 ii^hXti 

x:M 0 5d^e>OFDM^-^^Sri^{t-f-5o 
10 SmRF§P10 6{i. — 1f 1 ~K<^^lt^il35i^ejilim$tLSm-^^ 

§pi 0 7 Kmti-ir^. 

-^/O^ 1 ~ KO^m^g;*^ bill {f $ ttyt 111 ill iPp®:if#?S:a «9 w u 

15 Ti?->^^-Y y r/^pi^-^sij^^a^p 1 0 8 t3:m;'3-t-So 

7:0>bA;f3$^S#^-if i~KO|HlMiSi^if# (^{fSNR) 

— if 1 ~K(D)||^t1t#JC^^$tT.fcQ o S (Quality of Service) {mX. 

h^^. urnis^m^ ^xmm^umui o i-i-i o i-n\^^ti'r^ 

o 

fij^j^miBtssp 1 0 9 ^zf^^ y r/^^;&-^fiJ^*QjaifP i o s 

25 P>A;^$tt5^-1f 1 '-Ktc*fi-5f-::^:3f y TfiJ t) ^T^m^^^J^^tt 

^itRFiHJ2 0 m^m^mr^T-rz o i;o^boFDMjt^;Sr^ 
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9 \cmti-r^o 

G I ^^U2 0 3{i. S:{tRF|fP2 O 2 H)^ h At) ^ fltiO F DMi$^i)^ 

5 FFTg|S2 0 4fi. G I 2 0 3 b A;^ $ ttfc;<f— ^^iJ' — 

/I^^^^f^ OFDMft -^^5^5^:7- yaifglfe (FFT) \.Xm^mm-A^^ 

^2 0 6 t^m^WmmU2 o 5l3:W:^$^xSo 

10 mm^um^^U 2 0 5 F FT^2 0 4t>hAt}^flit^'>'>^^^i^ 

U> ^(D#IlIj^a^if#Sr^^b^2 0 6 tmmRFU2 i 0lJ:W;^-rao 

^'fblS2 0 6fi. lHimiPp®4t^§P 2 0 5 35>e>A;tF$tt:fck o#i^-if 
CQ^Hmp^pKltm (feill^lt^hfco. „ (n=l. • • • , N) ) \Z.m^ 
15 V^T. F FT^2 0 4:7!}>^Ati^M:^'^->>^^^iS^i^^'^f^^^^M ' i^L 

im<ox>iry^^^^WjE\.xmm^2 07-1-20 7-Njj:iii;ti-t-§o 

^HgP 207-l~20 7 -Nfi> iSPlHS 101-1~101 -NlCM 

20 -^v^-c. ^^kSl2 0 636^e>A;^$^^S:=^-1^k o<^^^i^:/^^ y T(DiX 

/SIH52 0 8 \cmt!-r^o 

P/S§P208f*s ^flSP 207-1 — 207 — 
25 if k 0<?[>M^Jf*— ^?Srii:^Jx-^J-^^b:^^x :3--1f k O<^0fMoSfi 

^:f^^ V rRxj^^m:^^m^mn^m^2 o sn. s:mRFgii2 o 2 
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m^mm^WLy) iH\^xmmu2 07-1-20 7 -N\zmtj-r^o 

mmRF^2 1 0(i. I1I^p"pK#^^2 0 5d^^A;^$^fc^-if k 0 

5 JilBfll^Sr^-f-Sillfi^S 10 0 Hoy-^y^^ V Ty^m:^^m 

fz.mm'^m=^-'f^u (n) ys:ttt?^ii<s §:msNR (g^. „) 

— if^U (n) <D^iJ':^^V^1^y=3f y r n*^^<tSNR (gk. „) <^i^V^ 
rtZJ^-a-s i^:;^^^.y Tn*RtJ«:a- — if k*t*s SAT<^ 1 ) ^ (5^ 

2) t?^-t-%o-e*5 19 > HI 2 (0:7 p — ^-^^ h ^^:*5V^T3ia:.ffiv^6o 
15 1) fijffi"srte^— !^*^u (n) •i!>^mA^(D-^zf^^ V r^-^zf^^ V T 

n*<D^\mtir^:i t^TTiV^ (^2) fi. ^msNRm:d^Mci^<D=^—^ 

— if^Kd54 (k=l~4) . y r^N:0S4 (n=l~4) 

20 

= arg min U (n) ... 



;t* = arg max * 
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^•r. :^T>yZ/'S l-rJit. mmSMmJ^SP 2 0 5 k 0 

:/=3f--Y V r 1 ~4tC^-rS^{f SNR?Srti5ti-5„ k 0 4 — if 1'<^) — 
?{ti-5^fgSNR) i3:£^v^T> !fi~4<^^f-:/#'Y yr 1 — 4^^1 

*i-r s Sit s N R 7" — iir f^^-r 5 o 

10 ER=10-2) KJ^^. ^mSl<iR(Dmm^^^^. ^mSNRT' — Zf 

15 /u<D=^^fi'-^A<D^-^-^^^ y T l~4^::*^i-§S{tSNR^^t^^:S-^v^ 
T. y T<?35pJffi'srtg^— f*^U (n) srm-sfi-So ::<^ti-^M 

^v^■e. ;^x5/:/S 5 T*t*s -r-<T<^)lJ-^=ar-Y y r l ~4 LT^— 
if l~4(3DfiJ«9^Td5^^bfcd^^i|^JS'Ji-6o r^"C'^:i^ ^fd-^y^^V 
20 ti~4Jj:*J-U-C^— if i~4;05fijK)^-CbtbTV>;^ev>o-c. ;^7^y:?'s 

6 iJlittPo 

i^u (n) T(>^m^i^<D-^^^^ V T n^'^mmir^o 

25 (n) :aS^/^©i^>^:3E^^ y Tn*©<f-eSitSNR#[*Sft:Jc<D^'-if 

\si*^Um-r^o ;:^x5/:/s 6-t?ofiJffl'^tS^c(;3--if^u (n) l^i 
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^ o 

^•Y y T 3 0^3. — if 1 ~4 Jd^fi-S S NR-fft^ roj i^fg^-rSo 
4'|lI©if^'3|rJ^ y Tn*(^fiJt) if k * ©^^tf'— iS'fi 

15 ~4(^^jffiRrtM^-if^u (n) ^t^^-r^^nti^hm^om-To -^ti. ^ 

'f^^])rm^^xn^t^h^^-t^o 'rti:^%. ^-if k *^i:|g3^?:•r — 
20 ^^m^^^t^'t'9-':f'^^ V T<omy) ^x7!>^^^^r vtL(ox. m<o=^—i'iz: 

2fev^-e. ix:7's 1 2 -efi> t^^— if 1 ~4 cd^^t^— i?fe3^¥tr#§ 

25 -g^tt. >^7^5'>^S4jcMoT. #f-y=3f^y T^ffJ^pftl^— ri^U (n 

1 3 \zmt^o 
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^UT> ;=^7^5^>^S sjcM'^s 1~4 1J:^LT. ^msNRlc 

4^::1^y^^ y T 1 ~4 SrfiJ »9 ^TS^Jt:^ 8 1 0 ^#Rg UTlJiigi- 

'^A:<D^mmw<Dmm^u'M.m^u (^-if k o*^)^'^'. 205) ii^ib^m 
R) ^c^^v^-Cx 3.— if 1 ~ 4 o^-y-:;^^^ y T 1 ~4 tc^j-rs^^t s N 

, 5dB<D#'a'> ^itS NR-lii*? 1 . 5dBJ!y.T) <^^^J- 0 J /65|9:^ 

^ 1 <J5^"ft s NR-r — :/>'Wl-*3V>T^ -y-::^=3r^ y T 3 ^iJfflWtS^ — 
■!f^U (n) d5ft/KU (3) = 2''fiLo:>X. (^1) «)^#lJ:J:«9. I^:?' 

:3^^yr 3(?5iRjD^T36s^5fe$*T/5o r<z?^'g-. -y-r/df^-iry r 3:asf>it)^ 

R*10. 9 d B'}d^ ^ — if 2(^^{tSNR''4. 9 d B " J: !9 i^V^fcfe. 
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y T 3 tt^-f* 4lJ:tiJ?) ^-ce)ttS ( (^2) #Rg) » 

5 (^«Jx.f5> 64kbps) S:ia:^-t-5^05i:-t-So 

V^^, OFDM^'l^— A;R::a5 0. 5 m s t?. 1 O F DM:7 isjO? 3 2 
OFDMi^VTi^/K^X — iJ'^'^tpi^-f-S QPSK^il:;^^s R = 1 

tJ'^ill^ 6 4kbps Srjt^Tt So 
10 b/::;65oT^ 4 d^^jJ^: ^ nfc^*S.S^Ir^/c LTV^ S ;fe4?). ffi.<^ 

1 ~3;05^^iSilC^t^;rci-*-t?. 1^-^=^^ y T(OfiI<9 ^T^^id^b 
r 4 ^l^^-fSo ^(D^^t\^X. f-yd^^r y T3(D#^-lf 1~4 

05^msNR^ii[^ roj j3:i9:;^i-6„ r<D^. gffcjc$ij|BRrtg:3--if^u 

(n) (^^m^tTo-C> Hffbfc^^tS NRt^ — T/z^Srl^ 8 J^l^-f-o 
15 HI 8 o^ft S NR7"'-:/>'^^^:*3V^T^ 1^y=3s^■r y T 1 {i. ^IJffipXtg^ — 
1f|^U (n) :65a/KU (1) =2'j^d:o-e. (^1) <^^#t-J:9x -T:^ 
^^yTl©fiJt)^T;a5^5fe^n5o CKD^-g-. 1^>^;^^y Tl:05fiJt)^ 
Tnrtg>te^-if 1 , 3 <D^{t SNR^it^J:bi5?i-S i:. ^-if l (7)^ft S N 
R'S. 5 d B'36S> :3L^if 3(Z>^fiSNR"4. 7 d B ' J: »9 itiV^fcJ?). f" 

20 y T 1 y* 1 t-fdt) ^T6>t^5 ( (^2) „ 

iSr^^-rSo ifT'^-^ y T 1 (^^:=--if 1 ~4<^^m 

sNR#[<i: roj \cwtm-r^o wO^. mfz\zmm-^m:=^—'^^u (n) 

25 ©HEWSr^ToT. JC0f bfc^^tSNRT^-::^/^?:!^ 9 {C:^i-„ 

^ 9 (7)^ft S NR-7" — :7'/V'l-*5V^T. i^>^=3f ^ y T 2 , 4f^. ^Jll^tg 
^-ifl^U (n) :6Sifc/h'U (2) =2, U (4) = 2 * i: i^— S 
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5 T 2 (D^ — lf 2 O^fSS NR-lii: (12. 9dB) Tb^MhWi^^it 

^o^. f-:^=ar-Y y T 2 <D^^— if 1 ~4 ogifi s NRiii:^ roj jciis: 
5 — if i~4 i:if::^=3E^^ y T l~4(DfiJ9 ^TiiSm^^ 1 Oic^-r (O : 

^, X : ^mm) o 

£AJi(^ihy^-Y y TfiJ 19 ^T^a-ef*. ^ — if l~4(D^3l?:p"pS 

s^n^m^i^itm^-^^mi^mm^m-vh^o #^-if<^sNRiii 

(n) ;65^/h(?5if^'3E^^ y r n*<D4'"e^.'ftSNR#[;6n ifO^^iS 
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